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(54) DRIVING CIRCUIT FOR LED PRINT HEAD 

(57) Abstract 

PURPOSE: To provide an LED print head in which a 
white or black stripe of the print result can be 
eliminated without remounting a chip even when a gap of 
the width different from a pitch occurs between adjacent 
LEDs disposed on a different chip. 

CONSTITUTION: The current flowing to an LED 11a 
disposed at the end of a chip is regulated by the larger 
amplitude as compared with an LED 1 1 disposed at the 
intermediate part of the chips by using regulating means 
22, 23. 24 connected to the chips.. 
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[!£## 1 1 -£<DXy ^T'&jg&Z) LED S^JSSB 

btc.?y7zmsLt^mmBm^ffliihtz led? 

*)yb^y h^#LED{CSgg^£*K3f^SLED;/ 
U > b^y b'CDmil^iZ^y^X. 

y L E DAfl^tSffit5:igt43!ffi 

^SS:S!:^3ilS:fmi:rSLEDy;>h^ R> 

[ff 2 ] -&0) \Z y ^XW&O L R D fc^JflHg 

h'vy K«5#L E D'\Sg£&®ffi£#s£-t-5 L E D7U > 
b^y KroSISfflHE&lcfc^T* 

^Scro^^y^^tit^S^L E D \Z^tl J £t\£$$si 
«-LED^tSgii®5!ES:*>^7-r^^^ 

>h?>S?**J:y*>/J*S<R*1-<5£:ft»c. i®4W« 
CDL ED (C&ftlcaS&frBftE fc^T^ 2 h 9 
fcttRU «i^LEDC2tt-£Sgg&®££tf> 
$fl0gW$:{f£©L ED<fc y*£< Ltz L 

b'W KcO#r.EDAJ5^r^i5S$:#^i-iLEDy>J> 

a*u #LEDtcjyii-rifcSimsriS:^->jt7-t4i:^ 

i-iia^ y ^©JSJSlHc&g-t & LED ic^&S ftfc* -f y 

y b ? y z * y fc/ha < nwrr * t&ic. 3.0900 

OLE D\zmtaftWm&%:&&T'ZZ>1li 1 h ^ > 

V* * L, SUSP© LED 

fiVS&ffilfiD L K D J: y *g < Ltd £ f 5 L E 

[fg#3l4 ] -£©e»y LED fci^JSH® 

-» 7zmLL&miWiffiftizim l tz.-? u > 

N'sy KC5#L E D'sSi®!^^^*) L E D^U > 
b^y KcMBBED»Ci5V»T. 

|^<7)^y 7lC&®S*VOv&.-&L E DfC-en-^ixgE^ 

a*u «-Lh:Dtc«El-g®ft^5:*>7|-7-rsi:^c, 

ttSEf - >v y«z>a*a»c(«sr «> l e Dicgswatifc* w > 
h 5 y * £035 i b 5 y vt. 9 z*yt 

axymiZffiE?£WiiE®&Z:&tt, SWffliwLEDtc 
^a»«Bip|ao5«fiSH€:«fflL B H> J: y*£ < Lfc3 
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t LRD^vy b^y b'0$mEli&. 
Dyj y b^y KOIK&rtslSSlcfcv vc, 

msc^ *> -fizmm-z t\x v l e d K-tavetv&gE 

Wit-Ob^yy*?*^ 

m&?y7o>i%®iz{m-fz LEDic^stifc*-* > 

K&S:^ SSm)LED»C^S5§^WFfai©Srafi5l6S:*fi 

0 L E D J: »J Xft < L^z: t &**Sfi:il L E D ^ V y 

b^y b'<Dmm&. 

[0001] 

fC^atlS L K O^'J > h^y RCfcVNT L E D $:6B 
W)-tZWmW&^ - -^CDtry^T-MJcWLED?: 

IB«JSHfS$-&fe^ y zfZWfiLbMW&teB&iZlttc. L E 
20 D-^U > h^'V KfCfeltsm^lUP&lCBit-*. 
[0002] 

[$£5|5OT*»I5] LKD^US/h'vyFTtt. — »KU % 
JKOTL E D SrS^JKHa-feWSif - y ^?&o 
fSC^S^'J^ l?iJroLED?iJS:0fiKLTV^. iSS&EI 

B&ii, IW- K»v Mc#0-rs L R DlC^fl*JlC-^?:« 

|& XjX. LED S^fiit c5lt. r^CJ:oTl^-fo0^>f 

>yj y bim*>uz>, z.oM<»zfv y b^y KT-li. 
LEDzrt0iSKtf6^v^ -ftm**H*^E**v 

30 [0003] ffcfc <fc y , ffP^tf 5:^-t * fe«t)tC, «• 

1 b mcsfcrvs^jfcs^, # i . r D^^e^u^ra?: 

tfeg*>33Srt'S> LEDCD^S^eBHSnS., tfc. 

40 UMVl>X.(b*y*7\.Z&'2X. yfyv$\siZ:$ggL-x. L 
E DM*WSft$. 

[0 0 0 4] XO«fe-j»C. *LKDlCfiWS®K^ 
«BW&BSa©^fC J:-?t> # L E D (75^^ SSffil" 

& r i: fc<t oT. ^'JVhAtf F£#a> l e Dco^tgo 

[0005] 

1 -3<Dftn41*Ll&)&tZ>tz.#>i,z^ W&rf- y z/ZgM. h 
50 ^*Si^T'^V^tt). JWs«5-yy«30aBaW)LKDW± 
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ttSftLED©!^ CHT, ZtiZXyf-t^v) 

LEDAWlt^-Si:. LED©K92*fi^OS!8l# 

DiWStSf * t. LED© K5 Af83l#&7)Efc 'J ft * tl 

[0 0 0 63 ffc±>*>» flianftt. SI iCTiVr J:-ptC. 10 
fy^lOa. 1 Ob±{C33*t*LEDI HaWfcTy^- 
Pft^—ftSftT^Tt. I£&1 2±(C^>y7'l 0 a. 
1 0 b Zi8&tZ>m^y-7l 0 a. 10 b(Dgg&lC<& 
|§#£D, jftteft^y^l 0 a. 10 b_BcKBa*lT 
5 L E D 1 1 a, 1 1 b|!3lCtfy^P£JI& 
*M©4f*y:/G;H£l5Tb*$. ::©¥■*■ y?Gtt, 

y'lOa^ 10 b©gffil 2±'V©3Sg&-£yaiCSfctt 

[0007] ±ss«Hc«»"r«!S*ife*»0 

■r ^ t a < w*w© b* fc<w»* 15 *i«Bt * - t * 

T?£SLED:/y>h'\y Kft»ftt*ifcftBWfcf 
S. 
[0008] 

BBB«N»rt-4fe«>©*«] SglSBiUtt, -^COt^y 

^ffflR© LED fcS8»JSfflSL-frf y ^srmbc&ssr 

flfflQWWCRWl/feLED^U> S'sy K©ftLEDK 30 

szmxt&emtz l k d^u > h'vy k^^sw»c 

[0 0 0 9] ^2^Ugtt. --Scytr-y^T-MSCCOLED 

Lfc^'J > h^v K©ft L E DA«®aWt5 L 
B D7U > h'vy KfflWttBlttlCfcv^T, tSflR©? y ~f 
W^«*lTV*6*I.RD£*ft«T8M&ru ftLE 

imtz led ic^$ 31 -f > h 9>y x * co/tern 

fchZfaff) L E D CtHKSftfe * -f > h 5 > ^X * J: V 
fc/JvS < $Bfc"f £ il^tC £ ©4g$© LED 
Sifigfiftfc^T' £ 2 h 5 > ^ * U 
L R DtC^-t5.®i*mi{Efi©i5.1®@&fiC , 5L E D 

«k 'Ms < btzzt ztmt tz>. 

[0 0 10] S535g^4i. ~j£©ey*-ellfflW>LK!J 
Lfc^U > S "\y J?©#L E D^mfimW&tZ L 50 
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E D7U > S'Ny K«*BttE»CfcV»T. 88C©? y :7* 
ttTV % £ftLED (C-etv-iPiT^iS IV ft L K 
D{c8!E-r6^«iS:^>^7l-5i:«lC. ^©ES©^ 

swassfciB&T'S &tt©ws© * 4 y h 5 > i^X # £ 

mlffi^ y ycD4g^tC{5ZSt 5 L R D titz 
^>f>h5>^^©tl&SI&iEjS:fSroLED{CgSMs$tl 

©JfcjWtf) L E D&aft0Ma&fc8tt'?&«ft 1 
fieDMHKStt©L E D * »; < Ufei i: fc^t t 

[ o o i i ] an imtt, -&<7) e >v ^x-mc(o l e d 
e d^v > h'vy h*©ies&TOcfev^ mtuo?-?? 

CJ5«S*lT^*#LED»C-tn"^vB«a*U •s-le 

ftStS L E DC^S^^ -f > h 9>^x * <tU5 

&W\?3g!& 1 kffl1s 4gfflJ®LEDC?t5-S»3l6BSRI«!)jS 
®S?:fi5(?3 L E D * U ^ < Lfe 3 i: $r««Sa; 
[0 0 12] ?B55IW<±. --&©eyf-T^£Dl-riD 

©^y ^JC^SIiT^Sftl- R DJC**v*W8l*S 

©^ y h 5 > ^x a WE? y ^©sw^ffifi 

tgcotf^Bfta&tiOiEi- efiiiEiaims:^^ ffiffliw led 
izm-&?m%isirt3ffiMZ:m® \. e dj: y *e < 

[00 13] 

y 7<0iggBlc8*tte>*ifcL E DAKSraR&aWKt-«. 
dtUCioT^y ^g!^© L E DK2Jtt$SBfcfit:«M 

•5^ y y±lCBSg$5^^P>Slffi1-5 jgSP© L E DISK) 
Bat#*«<. LED© K9i»IHW«tClliW3SWKC;&« 

^ctt. isag^gtc j: -jT3»l e Dottfifcttims 

» L K D ra©SB8E/j«/jN$ < . ] . I! D0 ^H(GH«©fi 
[0 0 14] »25BJJ©«W*:J:*i.H 

^laainfiaM-s l e DTtt. ® i -tj-^ - h 7 y&* 9 © 
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X. 7 ^OijiaW) L E D lC&gz2*tfc.* -f > h 9 > £/ 

fc/jNS&^XS^OTLEDtfSSttS. X*vtCj:-3 
Tx ^ V ^lffl©HlR*IVha < SgSP© L E DOT 
J£cDMfc *; f «f £ti£>LE D<5W£S:£ 
ffcOT L E D<WfcjftJ: ij < «£l>S1iTHJ*ISJI»C& 

SPOTLEDtCtt. ^2-y-^"h7>^f*"^iSnTVN 

oT4«OT L E DfmfttZffinm;* V 

< l e dcd ^ wact&m^ u s±&&tc, 

i£g|50) L E D GWfeS fcffflOT L E D <D JfeB J: *J < if 

[0015] ae>ic, $a$«a>#ftRicj:*u£ 

©S&ffiisictae-f s l k o t-is. z z ic&&§ *vo * 

[0 0 16] $^ £4 ^OfilAK: Jtfitf. fy^© 
ittSlfflWDLEDTftt. ^ -f > h5>y** 3SJ:tf35 1 V 30 
7 h 5 >^ $ i: OTjta-S-lttC J: o T L E DW&h.&'D® 
SKStf 2 SPgT-^JBf S tU Z*UC £ o T L E DWb&ifi 

nimsft*.. - -h\ sggp© led icj«*3ft&* -r > b 

fiP<Z)LEDC0^gS:J: l J^S<T'^3„ ZOT.fc-MC SSS 

LEDCD«3fea«:*ft<JWttbT» ^TbOTffi 

[0 0 17] s*i£>K. ft5#£0)«fttfZj:*ll£ 4RK<Z> 40 
I . E D{Cg§&£S*lfc* xf > h ^ y * (DXy^ffll*. 
rfR3S|JOT L E D Kgg&S Jifc* W > h 5 > £?X * J: »J A 
<T'S£>. ZtUCioT, S»>LED0)ftgS:J:y* 

fKT-t*. -Tronic. aBffPOT^^h^s^tfco 

Jfl'BWfflMSBL-T, S»aW>LEDCD«3tfiS:*S<ai 
[0 0 18] 
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SfrisJB&ttls i <r> \. e d^>; y b^v Ftmiam&tt 

[0 0 19] igilCfcVNT. XOTLED-7 r U>h'vy K 

J±. -S^OTfcfy^P-C^&OTLEDl ] ?:.«^llHfS3iir 
ttv-fl 0 a, 1 0 b $r^Rflafil^.*. fy7"l 0 
a. 1 0 b{i^iftC?&oTSfe"l 2±{CgBJ''iJ$*V-5„ 

^S^yT'lOa, 1 0 b±lZl5l£i2tXti:-t>"<b®8?t 
SLED 11a, 1 1 bltSHZtt^^yi 0 a. 1 0 bCD 

0 a , 10b £>g& 1 2 ^©S^SIga^fcScJ V nT^SC $ 

[oo2o] 02K. i mMii^uzmim 

(Dl^blSlK 2 0 ti, ^-W^GfcB^L^VNLEDl J 

(cgiiniitjma&is^-rs.mi h9>y**wrR i 

=^r-V v ^C3 ICS^-fS L E 13 1 1 a ICifttliitfffifcfc 
fi5:3lS-r-5^2 h^>^*ffifTR2ilS:{iB^.S„ 0 
133*^2 b^y^XHWTRl, TK2t±, t 1 -? 

20 ffl^^^Lc^e^&snsf-'-^^^as-^v^^- 

y*yfflmtstiz>. 

[0 0 2 1] ggl h^V^^^fTRllt, LEJD1 1 
fCtfi 1 I a 1 1 ^ -f > h 5 > 

^2 1 fc» fSlS*SS>Kl a 1 iCffflfeftfittlflnm 
t/fil b 1 ZmfrtZ&l Vzfbvy*?** 2 2£%ffiK 

zwrni b^yvxt&TRiit. mnmwmi 

blO^*«tC«koT. fi&lfl^'y-^GtC^L^vM.E 
D 1 1 tC^jit^M?: 2©PtT'P^-t€>. 

[0022] %i b7y&x#mTR2&. mim&a, 

ffi 1 a ) J: »J *>5iffiiffitf>/h<3 V ^fiS 2S^@g£ I a 2 & L 
ED 1 1 afC«^^&^2^-<>h7>^'7.^2 3 il, 
SS2^*reg}?KI a 2 tCtt&DSnS® U S2Mft!jm8ST 
bl. I b 2 Sr^tam 1 , ^2it^h7>^^ 2 
2. 2 4ilS:«g>L€>. £®£2 h5>S/X*tffTR 2 
Ji, 3S1, ^2*figlj^itJ. b 1. Ib 2c/^«C±o 
T. ffnffl^y^GfClS^TSLED 1 1 alCfciWlj&fr 

Zf%$2b 1 ?yi?7>$lRTRl> TR2OT#h5>^* 
2 l~24tt, ^©y-^. KW>iW8BVD!Jl5J: 
IKLED1 1, 11 alC*£^§*U McRWlllS*V* 
^ElC^bTffijpVD D)b^O®K I £ L 8 D 1 1 , 1 

1 a izmtrtz. 

[0 0 2 3] 2 1 — 2 405^- hfCli. 

7.4v < ?-m?-2 5*'^S4-iri^„ rra-fyf5&? 

2 5tt. ^-N«8SiVGt:fth5*>^**2 1~2 4(D 
y-hilOTlStC^U h5>^X^2 l~24OT>y- 

[0 0 2 4] f-*W5*;f8LC{i 
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^ AyY^yV^Vk'yv^l^^ ledii. lia 

2 1, 2 3K*>©9fe«»U I.ED11. Ha?: 
5&fc3i£&v>I$U:tt, *1SJ:0<J({2jM:'1»9>S>* 
*2K 2 3 tt-mttW&tZ. VSLV?b5y& 

TLED11. 1 1 a©3fttt**rf»tt»C*l*^h9 

yV*Z2'MZ.*ymv*m?z. %2^'/Y^yV 

**Jfl5 7^2 81*. #2-y-?>^>$?**2 4S/flV* 
TLRD 1 1 atfDySS^f>t1BBCfl52^h9>^X 

* 2 4 Kxym&ttwrts inmv&Fv tit*™ 

[0 0 2 5] ^-f>h5>^fM5«yf2 6*Wt 

Z*y&% t x h u - ^"M-f STRt WMK: ;* >f >M 
AND**-h2 9lCA#3*V&fc» ^hD-^B^ST 
R#/WQlJ|ll£t*AN D-ST- h 2 9*>fesvr£9tftt 
3UV3W-2 DAW^Xy- h®ilVG^e> 
©®tt/J^l*3i^2^^>h^>^f 2 1. 2 3 

(7)*- McF-PJ!in£*v5>. ttc 351 fe«fcU t Sp2^h7 
>$?**#5<5»*-2 7» 2 8*K! | *fr**>flff#fc*'' 
>fflANDy- h 2 9*^6(3!>/vffl9t*W*K:*^i 
ANDy-h3 0K>J!jS*»-*fc« AND^-h3 0*P 

S«RV Gj*fe©«Et#$f5 1 33J:tf8S 2 U"^ h 5 > 
#2 2, 2 40>!f-KtC^ll3*v5- 
[0 0 2 6] ■5=-'?fI^-(4s *0?$MB*CLK£J:o 

h 3 1 IC-.BA;/;;* 5 «v 

T.Al, LA2, L.A3|CJ:V. 6~2 8K3R 

LED 1 1 , 11 afe^ft^itSfe^EP^-^i. 

2 6lC^9ii*tU WilHttC3fc5VVtLEDl 1.11 

A 2 IC <fc o T35 1 * ^ h =y > 5?X * JH 9 «y *■ 2 7 KJfc 'J 

y 1. E D 1 1 aCDyfcfiitffiiE-t^^CDlliE-? 

^y?Hi^LA3©A#£ftirC3S2-y-:7"h5 
> $ Jfl 5 "V 3r 2 8 ICIR U *iS . 
[0 0 2 7] 3<D3U S51 
* 2 1 1 h 9 > S?^ * 2 2 QtiHggft 

Olt. £lS#«ifcI a 1 ^fflffHffiCr 

b 1 tf>m&!i£©ifcli 1 . 0 : 0. 1 (l^l3£frlSfeT a 
LaWttfe-l. Otbt^) KlS^StlS. f*o 
T, ^yyGlCBS&L&^LEDl icW6£i±. *f#t 

a»cHasi. o^fetti. 1 THREWe**. 

»c %myy7y*J*zz i V&'myY^yv 

**2 3C0®SStBita>ifc«l. 0:0. 9lC§8£2*V 
5. ^y^GfCBimrSLEDl 1 aligns 

Ztltzf52*-4y Y^yy** 2 3 33£tf35 1 V-Zfh? 
y?Z*2ZT'{*. &\#&<g%itl a 1 ftl. OfcL 
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•t, o. 9*fctii. ojorarr&^fctfT?**. *g 

-f>h^>S/X#2 1i:JI!2*^ , h*»S?^*2 4«X 

mmi3(Dit\i. 1. 0:0. 2JCSB6£*V*. 5SoX. 
352*>f> 2 3 fc£tf^2^7>7>^7. 

^ 2 2$r^>f*ri:lc < j;oT. y :/Gu:Bl8£-f £ 

LED1 1 a K&ifc&S^mSiEgtt. f&'l*^>N9> 

©®8£Bic*fu o. 9*fe«i. itcgg$rpjfii 

10 [0 0 2 8] S£tjT. ^2^^>h7>^^t, ® 

I. tra?7h^:/i>**^*e*>*£*y» 

^G(Cfi^rS^IS^LEDlcMt'-651iS^i35tli. 0. 
9, 1. 0, 1. 1, 1. 2, 1. 3<D5®.ffi<DWffitf 

[0029] iki~ z<mi2&sM£&zmifimv>®i 

20 ■fI#CLKJC<tyS/7hb^^ 3 llCA^JS^v*. * 
LT. h 3 1 /j^J5*x-f m^fe^WA 

*V£I$,6T. ^-f>h^>^#W9y*-2 6, 
3f h 7 > J/^ ^ ffl 5 V f 2 7 33 J: IfSS 2 "9" ^ h ^ > ^ X 
*JS93^2-8IC5«y*flWI'Al. LA2. I.AStf 
^ «-7>yf2 6. 2 7. 2 8*«7 : -#ffifl-fcIKy 

[0 0 3 0] #^^2 6. 2 7. 2 8ljU ^£»Jii^ 

y7yy7.$m?v^2Gfrtty^W^zfttz.* 

30 -f>WAND^-h2 9«. ^fD-^STR©A 

■^•li. ^i33«fcy f fg2-y-yh^>s;^^m^^^2 7. 

2 8^t>t/fflAND^- h 3 OlC^SJvSrt-i/flT-S- 

2h7>^7.^TRl. TR2tC«iii&$tlS> 0 ^3 
^femBEli^-h5>^* 2 1 ~ 2 4 ©V- h tC^ttn^S 
*U 2 1 ~2 4 ti, Wjn$*WiSElCJ&C 

Tffi«VDD^6<DffiS5iE?:«-L E ID 1 1 . 11a lC#*fi 

D 1 1. 11 a*$fc)feU WftTT* (Isfg^l 1 ) 
[0 0 3 1] 3Z.T*. ^•VT'I 0 a^W-33V\TLED 

II. 11a cWfcBfc H^ftlC^itiit/^ i: 

■r*flllS^ , ®8(£I a ltCi-jT^I-^LED I 1<0 
/jN$V^2S*^«rl a2fC<fcoT:-5ej , eS*V5»LEDl 

i am T'«t#5i -y-^h^^^-? 2 2fe)iig-r^ 

50 1 W-HSiSfi 1 b 1 2&tfS8S T a 2 {CAn^^m*" 



^UUJT JflJUU \WtW 



NO. 2373 P. 9 



(6) 

9 

LED 1 1 a£(Htt3*V£. Z\<bVt£X"f-V?l 0 a£ 
»®LED1 K 11a <DXAdKMMftStlTV*tU& 

[0 0 3 2] ^V^CO^Ufc^LEDl lfCfc^ 

2 2Siii§-tS^l^S^I b 1 5:^ 1 I a 

HCffltLTLEDl 1 <D}'fcfi«:Wjn^S. * 
■V y :/G{CgJ|&i"S L E D 1 1 a (;i£^T} r fcfi#tf ^fS 

jc«&*v^. maeosm b 1 cfw.t. 

&2i^S5>y**2 4&iiiat£&2$i8j«8iiIb 10 
2£fl52g#®55cT a2!CMTLED J. J a«?6fi£: 

[0 0 3 3] %£$m}M%&t>Mi i f-v-7l 0 a US 
«1 2_h(C|^$*lS u r<£>i:g. hi--^^yi 0 af^ 
T-ttLEDl 1, 1 1 aBgOhf-vf-P^-^T-fc-S. £ 
:L3#, Jfofc*^ y 7 1 0 a. 10 b..hK£BgS*ifc# 

e>t$t£-r & i - r d 1 1 a. 1 1 bwrwiu ^vf-vam 

£&3r-*"v:/G{;tLEDl la. 11 b©K9AH8W¥s 20 

LED 1 1 afCjfcl^T. &'2||#11*£J a 2^3*^1 
2 2lC^ATfg2-9-^"h5»^7.^ 2 4 lC>f 

- h@£t v g zmm-fftii, ? iCg&fift 5 L E 

di i ao^s^jnbTfitfiiia-rc^-mstis. * 

fc, ftSMKJ^T. *-ry:/GC8$&?-£LEDl 
1 a©JfeS*^«?)Jei4WuEStl. 2?2g#&iif£I a 2* 
J;0W2«ftfflj6lb2sfiW»S*lT^5S^ICtt. £ 30 
6> 1 -y- ^ h 5 > ^ * 2 4 fC>y- h l£E V G SrFMli 
W£ *r -V ^ 7>"G (Cgil&TS LEDlla ©ftgtfig 

[0 0 3 4] -]&T-. JSKl 2^0)3^0® LT, 
«.^«V^ > ..b^SKS5tL^e>IS^-r&LED 10 a. 1 

0 blffltC. P©«SJ:yt;^§*^y^G*wfel: 
■2>^rfc>&S. ZLtf>h2&3rV*y'7 p GtiLEDl I a. 

^-Vv^GOSB&TSLEDl i atCfcWt, &'2g* 40 
tift I a 2 ft 1 1 b 1 1) m&tl tVX If v& 

©s-icti. ni^h7>^7.^ 22^roy-hmn!v 

GODF-Pinife^tntt. ? ^GtCg^f S L K D 1 

1 a©^^'>LTBufB^-t-C/jTO^tlS„ 
JfeBiBSCfc-aTs ^-y^GlClSS&T&I.EDl 1 a 
W)teS^«»i«HffiE«ft. 3523££SSU a 2fc s l;Z>' 
»2*g«fr«&I b2jO^£ftT^S^Ctt. ^2-9" 

7 h ^yitx* 2 4 icfU-Tlfs i Y ^yv* 9 2 2 

fCtf- h®£V G fc0Mn**tf£ *T * 7G icgj&i-s 
LEDlla Vftgtf&'MbXniiBEM? 50 
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[0 0 3 5] E3&. *^<^'2Jfc&ni£^aSI^ 
ft£fis;i£:L E D-^U > S^'V K©E®#Sj5fcS::^ , t. 3. 
<75SgS&|BIK4 0 li. 3rry:/GH:B5&L>5:^LEDl 1 
a lcS^i£t/@8fcfi?:3Bg-f 53? 1 * <Y > h9 * 
T K 1 il. y yGtC|§5®TS L E D(CSft*\,&tf®8Tc 
SSrifi^-f-S S5>^^5fTR2t^x-5. ££1* 
^ > h 5 * T R 1 £ <£tf h 9 # R 2 
i6!H»ISB!&4 l*>e,^2*iS7 : -f^C^t5vxT: 

[003 6] f$l yb5y*?Z*TRL\t. "f«»iS 
&Snfe^lS*^Sl a 15:LED1 HCggLiit/, 
^l^^yh^y^^TKl\t. IB»VJ3DjS*lfL 
ED 1 llfflKtfttEU h(CEpSD$^Sffi£{Cf5l5T 
^VDD^6C9@g(Et:LEDl J fC^f 5. 

[003 7] h^>i/X^PTR2^ 
a ) iy^^SMto'hSviSf^^^fEI a 24LRD 
1 1 alcet&1-£3S2*-f>h5;/^**4 2il. ^2 
J^s:®iEI a ZizmuSn^mi^ SB21W&tt9KI b 
1, I b 2 =&^-TS^' 1 . S&2-9-7>^:/£>':**4 
3, 4 4il%fliA-&. Z.G)h^>^^TR2lju 3f5 

1. ^2WS^S5SI b 1, J b 2©f iSlCJ;?t, bucS 
^'V^GtCPBS^SLKDl 1 a lCT^^»S?:©PgKl 
tCl^-tSiia^B^ LT«K . h^>^^TR2 
C0^-h^>^*4 2, 4 3. 4 4 It, «®VDDi3«fc 
IKLEDJ 1 afatC^L. *f— NCWlDS^'lEEtC 
Jib' Ct«S V D D/^ e>®mSg«: L E D 1 1 a izmft? 
S. 

[0 0 3 8] S-hv>^*4 2. 4 3. 4 4{C(iX-< 

^-h^(VGi:^-h9>^*TR 1. 4 2. 4 3. 
4 4Cr>^-hi:(7D|afCMf.L, h9>S?^*TRl, 4 

2. 4 3. 4A<n?- McRIjtlU$4x5^E4^.-< 

[003 9] r£iMEIi^4 1tt. ?fJlfeJ;0 ! m2^^>h 
5>^?TRU 4 2W^->n?PKJS:l5J13£-r5-7 : -^{I 
•^feiii^t^, r0ffiJffllD2B&4 1 li> LED 11, 11 
a&^fcS-Br^^Ctft-l. 352*--r>h9:/S>\**TR 
1. 4 2lC?T>fi-tS:#^U LED 11. 
%tttt\ 1 , ^ 2 * A y h v y i>'X * • V R 1 . 
4 2{C>J-7'fI-%-S:Wiii&-rSP|J^T r -iJffflv>>'^4 6 fc. 
LED 1 1. J 1 a^fi&ltSMiH-rSfe^C, 
S-tt4LB0ll, 1 1 a IC#^«S^^' 1 . 1352^-^ 
>h^>^$TRl. 4 2^>^fe«Si&t&(mfiJ 
ffiiE-r-^il7yf i 4 7ii!&^6. 5>yf4 6. 4 7 

4 81*, ^hn-^^-STR^/Wl/^fC^oT. fVZ 



• • 29m \mw iw/ra 

n 

Gfre>C0mffi#h5>>i?X*TRl, 4 2(Z>y-Mcefl 

H PP^r— £ : MZEt 1 — ^= 1. 0:0. 1 ICgftfr* 
tu BfflBMiEy-v jKZtff&tCfa-oT, LED) 1 , 11 
aOffiyfcBJIBJ^^StU LED 1 1, 11 a^J 

mmviztmu o 1. i-et}$&zimt&& m 

[0 04 0] ffiflS?IIBl&4 1(C«, SS2-9-yS^> 
i?**4 3, 4 4&W^TLED1 1 aCD^fiSrig^-t 
RtCflSl, ^2-9-^h5>^^4 3. 4 4lC*>fi# 

AND>y-h5 0$:i£tfT, Ep?f*-**fcW: 

di 1 Bcwtflj6«BfiiiifiEatu ffrm%&m°tv*& 
[0 04 1] i©»2sw6flnftt, nfummtm®. 

IZ. ^l^W^h5>^*TR 1 tfiS2pl-f>h^> 
4 2<7)^|g^©ifcli, 1. 0:0. 9 OftlS 

#ffiHS0ngffiffi«: .1 . 0 i: Lfc&-£) Kitf&StvS. * 
fc, J551pi--f>N^>i?x^TRli:^i-9-^h'7>i>' 

X*4 3 ©SgEfil^jOTifctt. 1. 0:0. 1{C285£2*1 

Se>tc, mi*^>h^>y**TRl£:m2-*:/ 

h5>^*:? 4 4 COmSSliB^Ittt, 1. 0:0. 2(C 
I»k3*iS. lot, !f?2*-f >h^>^*4 2&J: 
m)Sl.'921^-h9>^5r4 3. 4 4{C<fey, LE 
D 1 1 a t&ftfitt, 0. 9, 1. O, 1. 1, 1. 2, 

1. 3<Dms~vmmjizffi8£5jmt*z. 

[0 0 4 2] mzmzmzmicmzmsmwtfmzm 

4 5. ^f t 3WiEv :: --^fflv^^4 7feJ;tX-y-^'>9 
>yx*^Jgyg^'y^4 9tC9«v^fg-^LAl, LA 

2. I.A3^f,tu *7*;f 4 6, 4 7,-4S)!il'f- 
tmVttti^tWVi&ZJ. P^-r-*fflvy^4 633 
J:tf«S|BW*iE5=-*»9y*-4 71*. Jft»;&A/£7 s -# 

[0043] PPt-^-^/Mmx- * W«Ift4 8 (C 
J*, 1 MSOA^^W (I2i4^flg) (CJ;ot«^ 
h O-^fl-f-S T R* ? A*sn«>„ <?J&lalg&4 8 

SyH5-y^4 9^e>ANI5y- h 5 OtC^^^-r- 
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>S>7. S T R 1 itf h 9>^X *iTT R 2 iCgt&Sfl 
S„ «»£ftfc«£«*h?*:/S?**TRl, 4 2~4 
4oy-MCF-MU3*u hv>2?^*TRl, 4 2~4 
41*. RJ/JIlStvfemEtCJStTS^iVDD^ioCD^iES: 
&LRD1 1, 11 alzmrtZ, W&Ltz^ Mc 
SffSLfeLEDl 1, 1 1 a//fg)fcL. 2tfpJ"frS A 

[0 0 4 4] ^UT, ?f>2^6M{Cev^T[3;, ^^^1 

0 a lc£tt-S L E D 1 1 . 11a C3^fia@MtCtt, WE 
10 -r-*/B^Vbx£ttAD-f&:*>\ fJflOLfcvW&JBV*, 

* V -JlZm&t&mW LED 1 1 a CWfcfigB&tCtt, 
{CjSCfc-9~?>9>S;x*4 3, 4 4©^>t7CJ:o 

[0 0 4 5] fcfc, ifiD«23afie«Tftt, ^WHEt 1 - 

*TU 0. llCtfiftb, t35l^-i'>h9>i/X^TR 1 
<^«3{sl8*S: 1 1 l>tdg&oy%i 2 ^ y V 5 > ^ 9 4 

20 2. gS.l.fc<fctf&-2-9-:7>5>^*#4 3. 44<9®8E 
18*2:0. 9, 0. 0 5. 0. 1 5\ZW&£fZ>Z.}l\Z& 

%\GE(nmerttlZ ioT, ^r-V y ^"C HBSK-tS L E D 1 

1 a©3tStJ:UIB*»VSBI* ('©©o. WTfO. 0 

[0 0 4 6] 05ti. *«^wm"3|gfi60«Itc^sSE8M.B| 

(Omiim^G Oti, ^Vy^GlCfS5^L>&VNLEDi 1 

tc^Liitfrnssssga^-r*^ 1 h ^ > ^ r i 

30 y -/G fCl^-T * L K D 1 1 a (CiJfitljitrSSTE 

iisjixfmz b?y*?**mTRi. tr 2ii, mm 

[0047] ^n^V^^TRl^ LED) 1 

ic® i S^ffiSK i a i zmfrtzm myy^yy?. 
$ e 1 1. mi 2S*mws j a i icfjiinstism 1 W^/S 

«Sr b l=fe^-f'6ggl-9-^l>9>^i5rB2i: : S:m 

^„ rromi h^>^^^TRifi. m i ftWjserfti 
40 b i (D^miz j: o t, uaia^ y -^o icgss l jfc v » l e 
d 1 1 tcmtuit^E?: 2«Rr5sasw-«. 

[0 0 4 8] m2 h9>^*X*^TR2tt, Big*® 
«B I a 1 «fc »J b-mMn'bZ^mzmtmti 1 a 2%L 
RD1 1 atC^1-sm2^^>h^>^*6 3i: x 
m2^2^tl a 2ICfJjD*n6»l «BW«tI b 1 £ 

^j$-r?>m)-y-^'h5>'^*B2t$:{ig^„ com 

2 h^>£;x^|5¥TR2li, mimj&fcl b ) 

nxit/®sj[£2KPR-e^i--5. mi*5«ktxm2 

50 S?X*WTR1. TR2(7D.^h7>v J 7.^ 6 1-6 3 
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.* 14, ^VDDfiJrt/LEDl 1,11 aRBC^feU 

I&LKD11, llatC^fS. 
[0 04 9] ^S-h^^** 6 l-~6 3tCttxW^^9f? 

®$(VGil#h5>^;** 6 1-6 3©y-St©rafC 
ifUL. h5>^X*61~6 3©Y-McEp^$*l& 

[oo5o] mmmcat. xrvjGizm&is*^ 

L ED 1 1 iCWTfi^ 9^467-6 4 CD^y^fiMt: 
KlS^-^^Srm^-rSEP^f 1 - *^fil&6 5 £. 
^-V V {Cgfc&TS LED 1 1 a tC^&Stlfc* y 

tzm-^-z/ffiEr-twrnm Get 

^lsIB& 6 6 (4, ^S^fe^- 5 h B -^fi»S . 
TR(5A;l/7 (121 6 tCJCSCJTSif^Cte^tS. 

[0051] prow 6 5, 6 sK^sfts^-* 

5>yf6 7{t LKDll, 1 1 a *mt%.l±Z>mzm 
133J:^2M>h5>^^6 I, 63(C^T>^ 
£««i&U L ED 1 1 , 11 a £^5l±fcV 
£l£J:tn|f2>l<f:'h9>$';**8 1, 63K:^-7^ 

•tf-r/h 9 6 2 Sr/g^TLED 1 1, llaffl^ 

fi£^t1&Km 1 7 6 2JC;*MI#£ 

7GJCI8&T6 LED1 1 a CSV NT»/&09ro©*flllS 

[0052] s^-*gaMe»6 5tt. XhB-^fl 

?~-&<?msmS 6(4, ^2^^>h^>i?X^6 3*5 

&1>?1B& 6 6 14, * h O - S T K©^7 ^MIRW 
A7l>*<7>ffij|K::<fc oILED 1 1 a 1 . 

0:1.1 -&ffiaz-&zz.t.t)"T°zz>. 

[0 0 5 3] S/UTVbx-iMI^tt, ? D >V ^ft^C L 
KfC|H«|UT -S^7 h U5>** 7 0{CA#$*\.fc&, 
5«y^fg-^LAl, LA 2, LA36DA*{-fSCT-&9 

•ttfeVN Ks» hfC*ft&-*-& LE D 1 1 , 11a Z#&t2l*: 
£ fcMxZXW^ * , JltiHIftoC^J V vTLEOll, 1 

*C*S+i;fe«^*<^y7JifS|ifcDLEDl 1 a CD 
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[0 0 5 4] Zltf>£i30li60!|-C(4, f&l h9>^ 

6 i iiun-y-TT-^y;*.* 6 2rom^gg^jojt 

14. 1. 0:0, 1 (& 1 ©#®5fc I a 1 C9®Sfc:fi£ 

i. ofcL£©£) tcgg&stis. se-=>T, ¥t7^G 

{Cg&gL&M^LBDl 10»fcgl4, jS^Jtfl. 0 

*fctt'l. 1 TiH&RJtre&S. HttlC. 851>-f>h 
9>^f 6 l£fl52;*4>h9>^*6 3CD@KftB 

*©J:b»41. 0 : 0. 9 iZaSfeZftZ. fct. 
10 7G (CBUgft- 5 LEOlla ICgStf^ftfcgj 2 * > h 
9>^X* 6 3 £J:l)>Wl -y-^h^^^^ 6 2T?t4, 
fffiOTLEDl 1 IC^SftfcSSl * --Oh 9 6 
lfcitfan "if7h9>5>** 62 J:tJ%Jtt*0. If 

GCB5£-*--5LEDl 1 atf>#£{4. ftlftftlCO. 9* 
fcl41. OTMHFWBfcfcS. XWT'Glzm&rtZL 
EDI 1 a ^LT©*I5S^$nfc 2 oCJ^-vy^fiE 

S^fS 1. 1? D 1 1 a tf>ftfil4> ffi^fCJt^O. 9~ 

20 1. 2 (o. 183*) T-smStS^i^liBii&s. 

[oo5 5j gi7{4, -#.%w<z>m ^mmiz^mm 

©SgiSESft 8 O (4, ^•vy^CfC^bJfcVvLED 1 1 

i:, ^ t» zfG \zm$rfz> lediu tcgsnait/^ 

S ! &ie3£-t$fJ52 \*?yi>7*TR2£&ffiZZ>. 851 

30 [0 0 5 6] HS1 h9>^#TRU4LEDl HZtti 
lS*aSSl a 1 Sr^TS. 852 h9>^^TR2 
14, ^ 1 S2fs^/i laU'J *rig^(Z>/Jv3V\$2&* 
@)5(EI a2«:LI ! :Dl 1 alC^fS. ^liSJ;^2 
K9>^*TR1. TR214, ®KVDDfeJ;t>'LE 

di l. ii aHicflttu v- htcran^ti^-SKtc 

ffrl3T < iaSVDD^e>CDlSSI feLEDl 1, 1 1 alC 

[0057] §K9>S?^^TR1, TR2»Cl4X>f y 
^#?-8 1^mi3^«>. ZlC07.-f y^l^f-S 1(4. V 
40 -h^iVGil^-h^^^X^TRl, TR2©y-N 
tCDlSJtC^U h9>yxfTRl, TR2CD^-h 

[0 0 5 8] «g^EH,!SCC{4, *fw7WZ.m&l>&\* 
LED 1 ltCBSI-r&X'I'yf-^-T-S 1 £7>jx>f yf-JBOP?: 

-TOHjSfi 8 2 fc, -V ^ ~7"Q \Z$8fct%> LED! 1 a{C 
m-t^7.4v/f-mf-S 1 ©X-Y'yf CD^^^&lfilffll-t 

««HlK 8 3 t &fiS;t£. USl, %'if^- ; f- J 7/>mrT 
50 -^H»«EliB!ft8 2, 8 3»4. Wto2tlH*-9*Xha 
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^ -^strcdmt, (bistro izfcvxmimz 

[0 0 5 9] MWaJi!&8 2. 8 3 tC#j&£*vS>-r-# 

y-^8 6*^£t*§<**i5. ST^-*«5^^8 4{i, 
LED 1 1, 1 1 a&$g#$12>5B5S{CS5l ££#352 h 
7>^TR1. TR2£*;/<I#S:^L. LED 
11. 11 a£2&£3*&VNBS i tC& 811 fcitfl^ h 
5>S?7.*TRL TRZlZ*y<?&Zffl$-ti>. S&l 10 

AoT#LEDl 1. 1 J aOyt&ZffliEtZWrSlZlt 

It. m&Bija^l8J®*i»llc i oT^«; ye. cgSg-fS 

LED 1 1 at7>#g£^t£#^±tf>^£^ 

[0 0 6 0] miW^5 = -5/MiE7 : -^1?]ieEiaf8 2 
l±. XbD-^-^STR^^-^SAVl/^ (IH8 

tujjzti&w&7 : -*£&jjismft&. zmm 20 

BBft 8 2 & * l H^ftM AVl/*tf/W l/Ow&IRl, 
^y-/GEH&l,fcV*LEDl J|f 1 HflSffiEE 

^efi^ta^tci^p 1 . o:i. n?BBtes*i6. 
[0061] m 2 m*?- * /mtr- 9*mm& s 3 

tt, JJ52 h7^^*TR2<Z)®jSEJiiSI^&iSJua-& 30 

SB&8 3(i. ^hn-^g#STK©^2, 
iFJH/^bT.c^jlfnUCfcotLEni 1 a<7D)fc££(fi©L 
R D 1 1 fCJt^Tit^O. .1 ^CJt&DS1t5)3il*"T" 

[0 0 6 2] 

^ y r * {g^-ii. * o * 9 «*c l k km® l 

"t-B.2/7 1> 8 7 (CA£S*l£& 5> y fM§# 

LA U LA 2. LA30A#£J£UT#?'sr-?8 4~ 

« 6icstvj&**i£. T-zfc'pjX^ w^sitfc^Ky 40 

S iZttfcti LED 1 K 1 1 a feAt>c7>P|J 
5=f : - # ftWfi»CStJV VT L E D 1 1 . 1 1 a(D)Ki 

fifcMlET* £«>©*lliIE-f - 9. %ms%:<Dm? s 

-r t tfflfi?* <f-v zmm l k d 1 1 a 
[0063] z0M45m&im& mihryjx-sn 

R 1 fC*f-f 2f^>$>**TR2 oa8g**©Jfc. 
■ffcfc*.. 351 &$B%I a 1 tc*f*6«23&*«iftl • 
a 2<Z)®8is£ttO. 9 : 1. 0 (3H 3#®8iE I a 1 CD 

mssgsn. otufc«6) cffi&ajte. m?x. 50 
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•Vy^GKHS^-r-SLEDl 1 atC^34\fc^l V s ? 
>S?X*TR]T-H flfiWLEDl HC^<5ti^l352 

£<i8&S*x6. =^>y-/G{C$ffeUfcV%LEDl 1© 

it#i. oifctii. 1 •vm&z&T'&z. mmz, * 

^y^GfCgS^fSLEDCOftfite. $1. H2, 853 

i«iiwiiys^««r**-r*itf. 0. 9~1. 2 (0. 

[0064] 

[0 0 6 5] £25itSUC«fcn«. ^y^OJSWBC 

y zf0m\\Z.m-3^Tm%<D LEDfSey^J:*; 

fe/j^^tfy^m^f^y^THi'r-^CT:^ led 

MU fi&©LED;c^^tvfc^-<>h9>y7>*feJ: 

^ 1 ^ K 9 > y ^ ^ 0jB6*IC J: *aB«Wi6fi J: »J 
^t*^C^«y ^I^UICS^V >-C®«© L E DIBtTy 
LED©3t.a&lt6DS-B:SZ:il(C<toT. WI^Sr-T^ 

[00 6 6] 3?>C »35»!ilCJ:*Ui. *?W?\zm 
E DfC^S^fe^ >- h 5 »C i:-5ilia^fsS 

^ LEDC0^fcgS:iejU5^:5Z:i:lC«koT. 

[0 0 6 7] S&tC*fe. ®4^{Cj:n«. ^y/<Z> 
3Si3)«C<4S-f5> L E DK^Stifc* > 

fiitiWl^h^>y^i'ro««8iaBM!l»t f&OL 
ED»CS*g3*lfc^>r>K5>S?^f S^^l^h 

Btt r t**v7iar«i£i5T*>. LEDcwttatiiftia* 
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[0 0 6 8] £«oK*£, ^55^(CJ:^H ^y:/© 
<D®8£ffiSB#g?A flfi© L E D tC*g$i£ tlfe * J > b 9 

2>. 

0T-&S,, 

[0 3 ] *^«)fl5 2 mi&Miz& ; £>!mM®<Dimm& 

0T-&S. 

[013 
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[05] ifflft0Mz^w\zm&mm&G>wm& 

[07] *mi<»i&imimizmzimm&(n\m®&, 
0e«fes. 

[08] X|-D-^fij^5:^1-0^fe-g,„ 
[*WW>8Wfl 

10 a, 10b f<y^ 
10 11 LED 

11a, lib y zflZffl&trz L E D 
12 UK 

2 2-2 4. 4 2-4 4 ES&=N&4: LT0 b5>^* 

6 6. 8 3 ^I^JSttTCDx-^-W^Sre 
G ^>y7" 
P fy? 1 

[04] 
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